The workplace is a powerful setting to reach large numbers of at-risk adults with effective chronic disease prevention programs. Missed preventive care is a particular problem for workers with low income and no health insurance. The costs of chronic diseases among workers -including health care costs, productivity losses, and employee turnover -have prompted employers to seek health promotion interventions that are both effective and cost-effective. The workplace offers 4 avenues for delivering preventive interventions: health insurance, workplace policies, health promotion programs, and communications. For each of the avenues, the evidence base describes a number of preventive interventions that are applicable to the workplace. On the basis of the evidence and of our work in Washington State, we present a public health approach to preventing chronic diseases via the workplace. In addition to relying on the evidence, this approach makes a compelling business case for preventive interventions to employers.
Introduction
The workplace offers an opportunity for chronic disease prevention. Chronic diseases largely result from health behaviors (1) , and the workplace helps shape these behaviors through 4 important avenues: health insurance, workplace policies, health promotion programs, and communications. Health insurance affects workers' use of preventive care, such as tobacco use cessation programs and screening for colorectal cancer. Health insurance benefits offered by employers to workers and their dependents cover 158 million US residents and 59% of workers (2) . Workplace policies can reduce harmful environmental exposures, such as exposure to secondhand smoke, and can increase access to physical activity facilities and healthy foods. Workplace programs, such as group physical activity programs and on-site influenza vaccinations, offer workers easy access to and social support for healthy activities. Workplace communications, such as e-mails, pamphlets, posters, and Web sites, can improve knowledge and shape beliefs, attitudes, and perceived norms about health behaviors and the health insurance benefits, policies, and programs aimed at improving them. Workplace communications can reach all workers, regardless of insurance coverage or program participation.
Employers increasingly recognize the financial effect of chronic diseases and the behaviors that cause them (3) . Chronic diseases increase labor costs through many means, including health care costs, but also through productivity losses from missed work, decreased on-the-job effectiveness, and turnover when an employee becomes too ill to return to work (4) . Since 2001, the cost to employers of providing health insurance has increased by 78% (2) . Available data suggest that, for chronic diseases, the cost of productivity losses exceeds the cost of health care by as much as 4-fold (4).
To mitigate the effect of chronic diseases on employee productivity and decrease health care costs, employers are increasingly implementing workplace health promotion efforts (5) . Much progress has been made in these efforts (6), but they can fall short in 2 ways. First, employers often
The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the US Department of Health and Human Services, the Public Health Service, the Centers for Disease Control and Prevention, or the authors' affiliated institutions. Use of trade names is for identification only and does not imply endorsement by any of the groups named above. A public health approach to workplace health promotion can solve both of these problems (9) . This approach is commonly used by the Centers for Disease Control and Prevention (CDC) and public health researchers and practitioners to frame efforts in a variety of public health issue areas. For the workplace, the approach involves 5 stages: 1) defining the problem, in this case, chronic diseases among workers; 2) elucidating risk factors, in this case, behaviors; 3) identifying effective interventions, 4) implementing suitable interventions, and 5) evaluating effectiveness.
For the past 6 years in Washington State, we have worked with employers, health departments, nonprofit organizations, and wellness program vendors to develop this 5-stage approach to preventing chronic diseases via the workplace and to make a compelling business case for its use. We summarize here information from both national and Washington-specific sources about each of the 5 stages and then offer conclusions.
Defining the problem
In Washington, among working-age adults aged 20 to 64 years, 4 chronic diseases -cancer, heart disease, diabetes, and chronic lower respiratory disease -account for more than 50% of deaths (10) . Data are not available for chronic disease prevalence specifically among workers in Washington or nationwide. A large study of all active and retired workers at General Motors revealed that chronic diseases are also leading disabling conditions (11).
Elucidating risk factors
To prevent chronic diseases among working-age adults, we look to 3 authoritative sources that provide a short list of health behaviors of importance to chronic disease:
CDC. CDC placed 4 risk behaviors for chronic diseases at the top of the list of actual causes of death in 2000: tobacco use (435,000 deaths per year), physical inactivity, unhealthy eating, and overweight/obesity (the latter 3 together account for 365,000 deaths per year) (1).
The United States Preventive Services Task Force (USPSTF)
. USPSTF recommends that working-age adults of average risk receive screening and follow-up treatment for 7 chronic health problems: hypertension, lipid disorders, obesity, tobacco use, and breast, cervical, and colorectal cancers (12) .
The Advisory Committee on Immunization Practices (ACIP)
. ACIP recommends annual influenza vaccination to those older than age 50 because of their agerelated risk of chronic diseases and the risk of influenzarelated exacerbation of these diseases (13) .
To help make the business case for the employers' role in improving these health behaviors, the National Commission on Prevention Priorities has ranked preventive care services by health impact and cost-effectiveness (14) . The Commission also analyzed delivery gaps and the potential for saving lives by filling these gaps (7). The rankings highlighted 3 types of preventive care as particularly cost-effective, and the gap analysis found that substantial reductions in death would result from their increased use: tobacco use screening and cessation programs (42,000 deaths averted annually), colorectal cancer screening (14,000), and influenza vaccination (12,000).
How common are these behaviors among workers? The BRFSS offers timely answers on a state-specific basis (Table 1 , which includes the authors' analyses of BRFSS data) (8) . Among workers in Washington, lifestyle risks are common: 76.3% do not eat enough fruits and vegetables, and 61.7% are overweight or obese. Little variation
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is seen between the insured and uninsured and among income groups for these lifestyle risks. Smoking, however, is affected by access to cessation treatment and is twice as common among the uninsured as among the insured (32.4% vs 14.8%) and nearly 3 times as common among those with annual household incomes less than $25,000 as among those earning more than $75,000 (28.8% vs 9.6%).
Similarly, Washington workers' use of recommended preventive care is too low ( Table 1) . Among workers aged 50 to 64 years, 61.6% have not had an influenza vaccination in the past year and 43.0% have missed colorectal cancer screening. The data reveal marked disparities by insurance status and income. Missed breast cancer screening is more than twice as common among the uninsured as among the insured (57.4% vs 22.1%) and among those in the bottom income group as among the top (45.4% vs 19.9%). Missed cervical cancer screening follows a similar pattern.
These findings from the BRFSS suggest that workers at all levels of income and access to care have similar needs for interventions to improve diet, physical activity, and weight. All workers could increase use of preventive care, although workers in low-income jobs and those with poor insurance coverage especially need interventions to improve use of key clinical preventive services.
Identifying effective interventions for the workplace
The Guide to Community Preventive Services (Guide) recommends 18 interventions that are either specifically conducted in the workplace or are readily adaptable to it. These 18 interventions are effective at promoting the 7 preventive behaviors for chronic disease discussed earlier (Table 2 ) (15) . Eleven of the interventions are generalizable to multiple behaviors in our list, making them more broadly useful. The Guide's insurance benefit interventions decrease financial barriers to preventive care by reducing out-of-pocket costs. They also build accountability through reminder systems for patients and providers and assessment and feedback systems for providers. Employers, particularly self-insured employers, can mandate these interventions by incorporating them into a health insurance benefit package. The Guide's policy interventions make it easier to be physically active at work (through availability of facilities) and harder to smoke around coworkers (through restrictions and bans).
The Guide's programmatic interventions improve the social desirability of preventive behaviors (through group activities) and reduce barriers to care (through on-site cancer screening and telephone-based tobacco cessation counseling). The Guide's communication interventions use virtually all types of media and can be tailored to the communication resources and channels available to different types of workplaces.
Implementing suitable interventions for the workplace
Washington, an average-sized state, has more than 104,000 employers with at least 2 workers (Table 3 ) (16, 17) . To implement effective workplace interventions, we need to understand the characteristics of these employers that affect how they can promote health. We have found that 2 characteristics -size (number of workers) and industry group -are associated with the health promotion resources available to employers and their workers.
Size is associated with the types of health promotion an employer delivers and the number of workers that such efforts reach. A 2001 national survey found that larger employers in the United States are more likely to cover preventive care and offer health promotion programs than are smaller employers (5). Larger employers can reach more workers not only because they individually employ large numbers of people but also because their size translates into greater purchasing power in the health insurance and health promotion marketplace. Larger employers also are more likely to have staff dedicated to human resources and to workplace health promotion. They also are more likely to use external advice to design health insurance benefits (18) . Benefits consultants are the most common source of external advice for larger employers; insurance brokers are almost the exclusive source for smaller employers (18) .
In Washington, the proportion of total workers is equal for 3 size-groups of employers: those with 2 to 49 workers, 50 to 499, and 500 or more (Table 3) . Although most employers, regardless of size, offer health insurance to their full-time workers and dependents, larger employers are more likely to do so. Larger employers in the state also are much more likely to self-insure for the cost of their workers' health care, and doing so allows them to choose the design of the health insurance benefits they offer.
Another important characteristic of employers is industry (Table 4) (16, 19) . Government is the largest industry in Washington, employing nearly one-fifth of all workers. Retail trade and health care follow; each employs approximately 1 in 10 workers. The relationship between industry and wages also offers information for designing workplace health promotion interventions. Among industry groups in Washington, wages vary nearly 7-fold, with the highest in the information industry and the lowest in 2 groups: 1) accommodation and food services, and 2) agriculture, forestry, fishing, and hunting. Health insurance offerings increase with wages. At least 60% of employers in most industries offer health insurance to their full-time workers. In 6 of the 7 highest-paying industries, however, more than 80% do so. In only 2 groups -the 2 at the lowest end of the wage spectrum -do fewer than half offer insurance to their full-time workers.
Taken together, our findings can guide health promotion efforts. Government and other large employers, by virtue of their size, visibility, and strength in the marketplace, are primary targets for health promotion activities. But smaller employers employ most workers. Because of their limited resources, smaller employers are unlikely to offer extensive workplace health promotion services. Small employers are too numerous to be approached one by one, so intermediaries, such as chambers of commerce and insurance brokers, are channels to reach them. Employers in low-wage industries offer a specific opportunity to reach uninsured workers and their dependents by focusing on publicly available services, such as state-funded tobacco use cessation quitlines and federally and state-funded breast and cervical cancer screening programs.
Evaluating effectiveness
Workplace interventions should be carefully evaluated to determine effectiveness and identify areas for improvement. Evaluations of workplace interventions, however, have 3 common pitfalls. First, employee behavior is often measured via health risk appraisals that have low participation rates and overrepresentation of health-conscious workers (6, 20) . Second, participants are often compared with nonparticipants, resulting in strong selection bias and overestimation of intervention effect. Third, workplace evaluation efforts often focus either on 1) inputs such as program delivery that do not capture participation and behavior change or 2) disease outcomes, which are slow to change and may be affected by factors outside the intervention.
Researchers working with employers can use more rigorous evaluation designs to create and test new workplace interventions. Randomized experimental designs in large workplaces, wherein some workers will not receive the intervention, can present recruitment challenges. Working with smaller employers, however, researchers can randomize at the level of workplace rather than employee. Such cluster-randomized trials have the advantage of recruiting employers with truly independent workplace cultures and environments.
Practitioners working with employers can offer more effective workplace evaluation by continually tracking intervention delivery and employee participation and by measuring relevant behavior change. These data increase the probability of intervention success by catching any problems early enough to make midcourse corrections (21) . Employers also will be more motivated to support effective interventions if they can see that the resources going to these interventions result in program participation and behavior change.
Conclusions
The workplace offers an opportunity to reach large numbers of at-risk adults with effective chronic disease prevention programs. Chronic diseases are at the top of the list of employers' concerns and will only rise in importance as the baby boomers and the overall workforce age. Even workers with health insurance commonly have risk behaviors, and missed preventive care is a particular problem for workers with low incomes and no health insurance.
To address these behaviors, the evidence base provides a large number of effective interventions applicable to the workplace, but these interventions are underused. Barrierreduction interventions, such as eliminating out-of-pocket costs for tobacco use cessation, should take priority in our efforts for 2 reasons. First, they have the broadest reach -to workers, dependents, and retirees -and can affect all workers, even those who do not participate in interventions. Second, financial barriers are most important for low-income workers with limited means.
Our description of the workplace world addresses a gap
in practical information about working with employers. We must work with employers of all sizes and will need to tailor our approaches to their differing circumstances. Paradoxically, employers with the fewest resources offer an opportunity to reach uninsured low-income workers and link them with existing public health programs.
Two areas require further thought and action. First, although chronic diseases are important to employers, so are other health issues. A short list includes depression, musculoskeletal injuries, pregnancy, sleep disorders, stress, and substance abuse. Employers may ask us to address these issues at the same time as we address chronic diseases -and we need to be responsive to this request. Second, we have focused here on primary and secondary prevention of chronic diseases, but tertiary prevention is also needed, particularly for workers with diabetes, hypertension, and lipid disorders. Improved management of these diseases offers a public health opportunity for decreasing disease, death, health care costs, and productivity losses. Developing a public health approach for both of these issues will help employers use their health promotion dollars wisely and effectively. 
